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SOLUTION: An organic metal decomposing material as a 
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for preparing a 
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of a mist generator 

15 , This mist of the solution is carried to a mist 
transport tube 14 on a 

carrier gas blown from a carrier gas introduction tube 16, 
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and sprayed to a 

substrate 17 from a mist spray head 13. In this case, the 
substrate 17 is 

preliminarily heated up to such a temperature level as 
causing the evaporation 

of the solvent of an MOD solution via a support bed 18 
having a built-in heater 

and mounting the substrate 17. The solvent evaporates and 
dissipates 

concurrently with the deposition of the mist on the 
substrate 17, and organic 

metal as a precursor for metal oxide remains on the 
substrate 17 like a film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the formation 
method of a transparent electric conduction film, a dielectric layer, and a protective coat about the 
manufacture method of a plasma display panel. 
[0002] 

[Description of the Prior Art] Since a plasma display panel (it is henceforth called "PDF") is a 
spontaneous light display device, it does not have an angle-of-visibility dependency, and since large- 
area-izing is easy and high-speed operation is possible, it attracts attention in recent years as a thin shape 
color display device to television receivers, such as NTSC and Hi-Vision, and EWS from VGA. Since 
. the manufacturing process of PDP has high possibility that it can simplify compared with the 
manufacturing process of an active TFT type liquid crystal display, the refmed manufacturing process 
development is becoming still more important. 

[0003] In AC type PDP, on the front board which is a display side substrate, the transparent electric 
conduction film which consists of tin oxide (Sn02) or ITO (Indium Tin Oxide), and the bus-bar metal 
electrode wired on it are formed, and the laminating of the protective coat which covers a transparent 
electric conduction film and a bus-bar metal electrode, and consists of a dielectric and a magnesium 
oxide (MgO) is carried out one by one. Membranes are formed the whole surface on a front board by the 
physical vacuum deposition method, and a transparent electric conduction film is processed into a 
predetermined pattern by phot lithography. Next, membranes are formed by screen printing or the 
vacuum deposition method, and metals used as a bus-bar metal electrode, such as silver and copper, are 
again processed into a predetermined configuration by phot lithography. Then, dielectric layers, such as 
a low melting glass, are formed in the whole surface. Screen printing is mainly used for formation of a 
dielectric layer. Finally, a MgO film is formed of a vacuum deposition method as a protective coat. 
[0004] As mentioned above, at least two vacuum processes including the process which forms the 
process and MgO film which form a transparent electric conduction film are needed for the 
manufacturing process of a front board. On the other hand, since a vacuum process is not included in the 
manufacturing process of the tooth-back board which is a luminescence side substrate, only the 
manufacturing process of a front board needs the vacuum process among the PDP manufacturing 
processes to which most is performed in the atmosphere. 
[0005] 

[Problem(s) to be Solved by the Invention] As one of the points PDP is excellent in as a large-sized 
display device, although ease or simple nature can be raised comparatively, the thing of the manufacture 
method for which a vacuum process is needed has the problem of reducing the feature. Moreover, the 
thick-film membrane formation process of a dielectric has the problem that a printing application and 
baking must be repeated several times, and simplification is desired. Moreover, the relation top 
manufacturing installation treating a large-sized substrate becomes large inevitably. That is, especially, 
vacuum devices become huge including processes before and after vacuum evaporationo, such as 
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wearing and desorption, need two or more printing firing furnaces, and have the problem of occupying a 
big place. 

[0006] this invention aims at offering the manufacture method of the plasma display panel which cannot 
use a vacuum facility but can produce a front board with the continuous compact in-line consistent 
facility. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
manufacture method of the plasma display panel of this invention makes the solution which dissolved 
the metallic-oxide precursor organic metal for transparent electric conduction film formation in the 
organic solvent the shape of Myst, is applied on a substrate and forms a transparent electric conduction 
film by carrying out patterning of the applied aforementioned metallic-oxide precursor organic metal, 
and heating it. 

[0008] Moreover, a dielectric layer is formed by applying on the aforementioned substrate in which the 
solution which dissolved the metallic-oxide precursor organic metal for dielectric-layer formation in the 
organic solvent was made into the shape of Myst, and the aforementioned transparent electric 
conduction film was formed, and heating the applied metallic-oxide precursor organic metal for the 
aforementioned dielectric-layer formation. 

[0009] Furthermore, the solution which dissolved the metallic-oxide precursor organic metal for 
protective coat formation in the organic solvent is made into the shape of Myst, it applies on the 
aforementioned dielectric layer and a protective coat is formed by heating the applied metallic-oxide 
precursor organic metal for the aforementioned protective coat formation. 

[0010] By these manufacture methods, a transparent electric conduction film, a desired dielectric layer, 
and a desired protective coat can be obtained, without using a vacuum process. Moreover, the front 
board of PDP can be consistently manufactured with in-hne, without a substrate stagnating, since it 
carries out by obtaining a thin film precursor solution application, dryness, exposure, patterning, baking, 
and annealing in series in Japanese common chestnut, and making them into it in the multiple- times 
atmosphere. 
[0011] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained using a 
drawing. 

[0012] I>mvijig^l2 is the partial notching perspective diagram of AC type PDP manufactured by the 
manufacture method of this invention. As shown in drawkl^j_2 , on the front board 1, line-like the 
scanning electrode 2 and the maintenance electrode 3 which consist of a transparent electric conduction 
film open an interval by turns, and the parallel array is carried out. [ two or more ] On the scanning 
electrode 2 and the maintenance electrode 3, the bus-bar metal electrode 4 is formed, respectively, the 
scanning electrode 2, the maintenance electrode 3, and the bus-bar metal electrode 4 are covered, and 
the dielectric layer 5 and the protective coat 6 are formed one by one. On the tooth-back board 7, the 
line-Hke data electrode 8 opens an interval in parallel mutually, and is prepared, and the line-hke septum 
9 is formed between the data electrodes 8. Moreover, it applies to the side of a septum 9 from on the 
data electrode 8, and the fluorescent substance 10 is formed. Opposite arrangement of the front board 1 
and the tooth-back board 7 is carried out through discharge space 11, rare gas, such as neon and a xenon, 
is enclosed in discharge space 11, and AC type PDP 12 is constituted so that the scanning electrode 2 and 
the maintenance electrode 3, and the data electrode 8 may intersect perpendicularly mutually. 
[0013] Next, the manufacture method of the above-mentioned AC type PDP is explained using dmwliig. 
J- or di-_a_,wLn^_3. . 

[0014] Orawing..! is drawing for explaining the Myst spraying application process for forming a 
transparent electric conduction film on a substrate. The Myst atomiser consists of the heads 13, the Myst 
ducts 14, the Myst generators 15, and the carrier gas introduction pipes 16 for mist sprays, as shown in 
drawing I . The organic-metal decomposition (Metal Organic Decomposition:MOD) material which is a 
precursor for obtaining a transparent electric conduction film is melted to a solvent, it considers as a 
solution (it is henceforth called an "MOD solution"), and the Myst generators 15, such as an ultrasonic 
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formula atomizer, generate Myst of an MOD solution. Myst of this MOD solution is carried in the Myst 
duct 14 by the carrier gas blown from the carrier gas introduction pipe 16, and is sprayed on the glass 
substrate 17 from a head 13, A head 13 is parallel to the front face of a substrate 17, it has the 
configuration which became line-like in the direction perpendicular to Arrow A, and an MOD solution is 
applied in the shape of a line on a substrate 17. At this time, the substrate 17 has passed through the 
bottom of a head 13 by constant speed, as Arrow A shows, and an MOD solution is applied over the 
whole surface of a substrate 17. The temperature of a substrate 17 is beforehand heated to the 
temperature to which the solvent of an MOD solution evaporates by the susceptor 1 8 with a built-in 
heater which is laying the substrate 17. A solvent carries out evaporation dissipation at the same time 
Myst adheres to a substrate 17, and a metallic-oxide precursor organic metal becomes film-like, and it 
remains on a substrate 17. 

[0015] Next, the metallic-oxide precursor organic metal formed all over the substrate 17 is explained 
using drawmg.2. about the mask light exposure process for carrying out patterning to the shape of a line. 
[0016] As shown in di:awuig.2. , when the metallic-oxide precursor organic metal 19 has optical 
photosensitivity, the ultraviolet line light source which consisted of a reflecting plate 21 and a ultraviolet 
ray lamp 22 through the pattern mask 20 performs expansion or actual size exposure. Then, by removing 
the pattern mask 20 and carrying out the mist spray of the organic solvent, the exposure section remains 
and dissolution removal of the non -exposing section is carried out. 

[0017] Next, the heating process for obtaining a metallic-oxide thin film is explained using dr£uvitt^„3 . 
As shown in drawing. 3 , the substrate 17 which has the metallic-oxide precursor organic metal 19 by 
which patterning was carried out is conveyed to the infrared-heating equipment which consists of a 
condensing board 23 and an infrared lamp 24. By carrying out substrate conveyance of the bottom of an 
infrared lamp 24 by constant speed, the metallic-oxide precursor organic metal 19 is calcinated, it 
decomposes, conversion is carried out to a metallic oxide, it is annealed further, and a precise metallic- 
oxide thin film is obtained. 

[0018] Although the above explanation explained the case where a transparent electric conduction film 
was formed on a substrate, when forming a dielectric layer and a protective coat, the same method can 
be used by choosing material suitably. Moreover, although drawings 1 and drawim.^_l explained the 
example which conveys a substrate, you may make it move a head 13, the condensing board 23, and an 
infrared lamp 24. 

[0019] Next, the example which produced AC type PDP using the manufacture method of this invention 
is shown. In order to obtain a Sn02 transparent electric conduction film, it considered as the MOD 
solution by melting to a xylene 0.003 mols of 2-ethyl hexanoic-acid antimony which is the precursor of 
an antimony oxide (SbO) used as the 0. 1 mols and N type dopant using the 2-ethyl 2-hexanoic-acid tin 
which changed one of the sigma bonds of a principal chain into the pi bond as a precursor. 
[0020] As shown in drawing 1 , Myst of an MOD solution is generated by the Myst generator 15, and it 
sprinkles by making nitrogen gas into carrier gas on the glass substrate 17 which turns into the front 
board 1 from a head 13 through the Myst duct 14. A substrate 17 is installed on the susceptor 18 with a 
built-in heater, and a head 13 moves it the speed for lOcm/along the front face of a substrate 17. With 
the gestalt of this operation, the substrate 26 by which the deposition film 25 of a metallic-oxide 
precursor organic metal was formed on the substrate 17 as shown in drawing 4 was obtained by spraying 
a raw -material solution at 0. 1 cc spraying speed for /on the substrate 17 heated by 160 degrees C, and 
carrying out 8 ****s of heads 13 over the whole substrate surface. The thing with a size of 120x70cm 
was used for the substrate 17. 

[0021] Next, the substrate 26 was exposed using the ultraviolet ray lamp 22 and the pattern mask 20, It 
exposed so that it might become the stripe geometry of 150 micrometers of exposure and 100 

micrometers of non-exposing Then, a xylene solvent is again sprayed on a substrate 26 using the 

Myst atomiser, the film of the non-exposing section dissolves in a xylene, and **** is performed until it 
is removed completely. In this example, the substrate 27 which has the deposition film 25 by which 
patterning was carried out on the substrate 17 as a part for 0.5 cc 1cm [ in a part for /and **** speed ]/in 
spraying speed showed to 1 round-trip deed and dra wing 5 was obtained. 
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[0022] A substrate 27 is conveyed to infrared-heating equipment after that. Infrared radiation is 
condensed so that width of face may be set to 1cm by the focal plane. The substrate 27 is heated from 
the tooth back to about 200 degrees C by the susceptor 18 with a built-in heater, and the temperature up 
of the deposition film is carried out to 450 degrees C by irradiating infrared radiation. It conveys the 
speed for 0.3 cm/along a substrate side, and an infrared lamp 24 is 3 round-trip ********** about this. 
Consequently, the substrate 29 which has width-of-face 150micrometer**10micrometer, 0,2 micrometer 
[ of thickness ], and sheet resistance 2kohm/** and the Sn02 transparent electric conduction film 28 of 
91% of visible light transmittances was obtained (refer to drawing 6 ). 

[0023] Then, as shown in drawjEi^j^I , the substrate 3 1 which used offset printing and formed the bus-bar 
metal electrode 30 of width of face of 35 micrometers and the shape of a stripe of 4 micrometers of 
thickness on the Sn02 transparent electric conduction film 28 using the silver paste was obtained. 
[0024] Furthermore, it considered as the MOD solution by melting to a xylene 0.3 mols of 2-ethyl 
hexanoic-acid aluminum which is one in an aluminum carbo oxy-rate. Myst of an MOD solution is 
generated by the Myst generator 15, and it sprinkles on a substrate 3 1 from a head 13 through the Myst 
duct 14 by making nitrogen gas into cairier gas. This substrate 3 1 is installed on the susceptor 18 with a 
built-in heater, and moves a head 13 the speed for lOcm/along the front face of a substrate 31. With the 
form of this operation, by spraying an MOD solution at 0. 1 cc a rate for /on the substrate 3 1 heated by 
160 degrees C, and carrying out 25 ****s of heads 13 over the whole surface of a substrate 3 1, as shown 
in dra^viii^i , the substrate 33 in which the bus-bar metal electrode 30 and the Sn02 transparent electric 
conduction film 28 were covered, and the deposition film 32 was formed was obtained. Here, you may 
use silicon carbo oxy -rates, such as a silicon 2-ethyl hexanoic acid, instead of an aluminum carbo oxy- 
rate, 

[0025] This substrate 33 is conveyed to infrared-heating equipment after that. Infrared radiation is 
condensed so that width of face may be set to 1cm by the focal plane. The substrate 33 is heated from 
the tooth back to about 200 degrees C by the susceptor 1 8 with a built-in heater, and the temperature up 
of the deposition film 32 is carried out to 500 degrees C by irradiating infrared radiation. An infrared 
lamp 24 is conveyed the speed for 0.3cm/along a substrate side, and it is 3 round-trip ********** about 
this. Consequently, as shown in drawing.9 , the substrate 35 in which 20aluminum3 film 34 of 20 
micrometers of thickness was formed was obtained. This 20aluminum3 film 34 serves as the dielectric 
layer 5 shown by drawing 12 . 

[0026] Next, 0.4 mols of 2 ethyl hexanoic-acid magnesium which is one in a magnesium carbo oxy-rate 
were melted to the xylene, and it considered as the MOD solution. Myst of an MOD solution is 
generated by the Myst generator 15, and it sprinkles on a substrate 35 from a head 13 through the Myst 
duct 14 by making nitrogen gas into carrier gas. A substrate 35 is installed on the susceptor 18 with a 
built-in heater, and moves a head 13 the speed for lOcm/along the front face of a substrate 35. With the 
gestalt of this operation, by spraying a solution at 0.1 cc a rate for /on the substrate 35 heated by 160 
degrees C, and carrying out 4 ****s of heads 13 over the substrate 35 whole surface, as shown in 
drawing 10 , the substrate 37 by which the deposition film 36 was formed on 20aluminum3 film 34 was 
obtained. 

[0027] Then, a substrate 37 is conveyed to infrared-heating equipment. Infrared radiation is condensed 
so that width of face may be set to 1cm by the focal plane. The substrate 37 is heated from the tooth 
back to about 200 degrees C by the susceptor with a built-in heater, and the temperature up of the 
deposition film 36 is carried out to 500 degrees C by irradiating infrared radiation. It conveys the speed 
for 0.3cm/along a substrate side, and an infrared lamp 24 is 3 round-trip ********** about this. 
Consequently, as shown in dravYing„Ll , the substrate 39 which has the MgO film 38 of 0,5 micrometers 
of thickness was obtained. This MgO film 38 turns into the protective coat 6 shown in drawing.J_2 . 
[0028] As for the number of the side-chain alkyl groups of metal carbo oxy-rates, such as a magnesium 
carbo oxy-rate used in the manufacturing process explained above, a silicon carbo oxy-rate, or an 
aluminum carbo oxy-rate, eight or less are desirable. Namely, if the number of the side-chain alkyl 
groups of a metal carbo oxy-rate becomes larger than 8, the solubility to a solvent will become bad and, 
as for a metal carbo oxy-rate, the deposit in a solution will become remarkable. It becomes bad, and the 
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wettability to the substrate of an MOD solution also becomes two or less days, and a shelf life stops 
moreover, being equal to practical use. 

[0029] The front board of PDP is completed through the continuous process of an above series. 
Henceforth, a tooth-back board is produced by the usual method, opposite arrangement is carried out, 
the hermetic seal of a front board and the tooth-back board is carried out, a discharge gas is enclosed 
with the interior, and PDP is completed. 

[0030] By the manufacture method of the conventional PDP, the vacuum deposition method is used for 
formation of the transparent electric conduction film of Sn02 grade, and a MgO film, screen-stencil is 
used for dielectric thick-film formation, respectively, and baking of the transparent electric conducrion 
film of Sn02 grade and a MgO film of 1 hours or more was performed. 

[003 1] On the other hand, while becoming possible to form the transparent electric conduction film and 
MgO film of Sn02 grade according to the process in the atmosphere, without using a vacuum deposition 
method according to the manufacture method of this invention, the presswork of a dielectric was able to 
turn into a Myst spraying application process and a lamp heating process, and was able to aim at large 
improvement in productive efficiency. That is, the manufacture method of this invention was able to aim 
at 50% of improvement with the quantity of production per unit time 15% by the capacity utilization rate 
compared with the conventional manufacture method 
[0032] 

[Effect of the Invention] As mentioned above, the front board of PDP can be manufactured with a 
cornpact in-line consistent facility, without a substrate stagnating, when treating a large-sized substrate, 
while being able to obtain a transparent electric conduction film, a desired dielectric layer, and a desired 
protective coat according to the manufacture method of the plasma display panel of this invention, 
without using a vacuum process. 



[Translation done ] 
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